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= (54) Title: METHOD AND DEVICE FOR COATING A PRODUCT 




o 
o 
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(57) Abstract: A device and a method used when coating a wafer (2) is described. The fluid coating (13) is provided by an inside 
coating as well as an edge coating. The fluid chocolate (13) in a container (12) is stirred by displacing a vat (16,19) up and down. 
During this displacement, the vat (19) will be brought in contact with the wafer (2), so the chocolate substance, which is provided in 
there, provides an edge coating. Displacement of the first vat (16) provides a repression of the chocolate substance, which through a 
nozzle (35) is injected into the wafer (2) in order to provide an inside coating. By repression, a pumping occurs, which is interrupted 
substantially simultaneously with the edge of the wafer (3) getting in contact with the surface (25) of the chocolate in vat (19), when 
it is elevated up towards the wafer (2), which is suspended in a commonly known apron conveyor (not shown). 
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Method and device for coating a product 

Background of the invention 

5 The present invention relates to a method for coating a wafer with a fluid coating from 
a coating container, wherein the product is given an edge coating as well as a coating 
on the inside surfaces, where said coating is stirred, as the repression bodies are ele- 
vated and lowered in one or more first areas of said coating container. 

10 Furthermore, the invention relates to a device for coating a wafer with a fluid coating 
from a coating container, wherein the product is given an edge coating as well as a 
coating on the inside surfaces, which device comprises repression bodies that are in- 
tended for stirring the coating, and which are provided in the container as well as sup- 
ply bodies for the coating, where the device comprises at least one first area of the 

15 coating container, where repression bodies are provided that are arranged for dis- 
placement down into and up from the mixture, a second area of the coating container 
where a well-defined surface level can be established by means of level plates that 
limit the second area in which the products are immersed, and at least a third area in 
which the supply bodies end. 

20 

The invention is especially applicable for an inside coating as well as an edge coating 
of confectionary products such as ice-cream wafers with a fluid chocolate coating 
which may comprise chocolate bean shells. However, the invention will also be appli- 
cable in other areas where coating is established by spraying the coating onto the in- 
25 side of the product as well as edge coating by immersing the product into a coating 
mixture, in which a stirring is carried out in order to avoid sedimentation of the differ- 
ent ingredients in the coating. Thus, present invention will be advantageous in connec- 
tion with coating, which comprises different fluid basic ingredients that tend to sedi- 
ment, if no stirring is performed. 

30 

In wafers, coating is performed out of consideration of the product's durability and in 
order to avoid that ice-cream comes into direct contact with the wafer and softens it. 
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Thus, there is a need to create a damp-proof coating on the inside as well as on the 
edge. 



Previously, when establishing a chocolate coating of wafers, spray-nozzles connected 
5 with a pump were used for spraying coating into the inside of the wafer and containers 
were used in which the wafers are immersed in rows, as they hang freely at the under 
side of a traditional apron conveyor. In the container, different types of repression 
bodies have been applied in order to create a stirring in the shape of a circulation in the 
fluid chocolate substance. This has often been combined with a rotating mechanical 
10 stirrer, arranged at the bottom of the container in order to create sufficient movement 
in the coating mixture. 



However, the known methods to create movement in the coating mixture have caused 
a problem, as the repression bodies and the stirring bodies have been exposed to wear 

15 due to cocoa bean shells. This has had a damaging influence on the reliability. Fur- 
thermore, the known spray-nozzles are very sensitive towards the coating's viscosity 
and temperature. There is a large risk of clogging or operation failure. Large demands 
for very well-defined characteristics for coating are put forward in order to establish a 
correct spray/mist for correct coating. This has the effect that only a very expensive 

20 special chocolate coating has been applicable, even though it has not been necessary 
with respect to the quality of the product. 



In known coating containers used when coating ice-cream wafers, a problem has ex- 
isted if a wafer has been disconnected from a conveyor and fallen down into the coat- 

25 ing mixture. Such a situation will cause problems, as a spray of chocolate is pumped 
out into the room and soils the device and the surroundings. Furthermore, the wafer 
fragments will be mixed in with the substance. This can clog up the nozzles and may 
damage the repression pumps that are used in order to create circulation in the coating 
mixture. For many years, tests with the establishment of filters have been going on. 

30 However, this has been difficult in coating mixtures comprising additives; as such 
additives must be conveyed through the system without problems. 
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In the Danish patent DK 173 587, is described a method and device of the previously 
mentioned type for coating a product, where it is possible to coat confectionary prod- 
ucts such as ice-creams by immersion. 

5 The object of present invention is to provide a method and a device, which makes it 
possible to remedy disadvantages in the known systems by permitting an effective 
simultaneous inside coating and edge coating with a technically simple device, where 
there is no risk of pumps and spray-nozzles clogging up and/or being destroyed, and 
where it is possible to use a coating with fewer demands for the filtration simultane- 
10 ously. 

According to present invention, this is obtained with a method of the type mentioned 
in the beginning, which is characterized in that the wafers in a second area of the coat- 
ing container are supplied with said edge coating, that fluid coating is sprayed from 

15 the bottom and upwards into the wafers, just before the edge coating is carried out, as 
the coating of the repression bodies is pumped diagonally into the wafers through noz- 
zles for constructing the inside coating, that the pumping is interrupted almost simul- 
taneously with the edge of the wafer contacting the surface, and that the level of the 
coating's surface in the coating container's second area is either kept stationary or the 

20 wafers are kept stationary when the product is being edge coating. 

According to present invention, the device is characterized in that the device also 
comprises nozzles which are provided in the second area, in a position for each of the 
wafers, and which is connected with the repression bodies in the first area, and which 
25 are arranged to inject fluid coating into the inside of the wafer under an angle in rela- 
tion to a central axis for the wafer, and valves that are connected with the repression 
bodies in the first area in order to interrupt/permit the injection. 

A system, according to present invention, is thus a system without pumps, which per- 
30 mits a very unproblematic and careful handling of the coating. Surprisingly, it has 
proved to be possible to establish sufficiently stirring to avoid sedimentation 
/precipitation by elevating and lowering the repression bodies in the coating in the 
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immersion container. By immersion of the bodies, the coating is displaced between 
the first and second areas of the container. The variable flow combined with the dis- 
turbance which is established in the container has proved to be sufficient in order to 
avoid sedimentation and sufficient to maintain a homogeneous mixture, even when 
5 using relatively small amounts of coating mixture in the immersion container. When 
moving the repression bodies it is possible to establish a pumping of coating via the 
nozzles into the inside of the wafer at the same time. This can, by using an appropriate 
control system, occur in coordination with the edge coating, as nozzles are provided in 
the area of the container where the edge coating is performed. 

10 

It has proven to be possible to provide supply bodies that convey fluid coating directly 
into the container. When it is secured that these end in an area, which is not in direct 
contact with the second area, where the products are immersed, it will be possible to 
establish sufficient mixture to create a homogenous coating. This is made possible 
15 when the supply bodies end in a third area. Before the coating reaches the second area, 
where it is used to coat the wafers, the coating will perform homogeneously because 
of the repression bodies' movement 

The device is very simple to construct, as the need for repression pumps, stirring bod- 
20 ies and axis lead-ins between motors outside the container and mechanical stirring 
bodies inside the container is avoided. The movement of the repression bodies can be 
established very simply by connecting these with driving bodies that stretch through 
the container's upper part. 

25 An advantageous embodiment of the method is distinct in that the wafers are edge- 
coated at a time when the repression bodies are completely lowered, and when the 
level for the coating mixture's surface is kept stationary at an upper level. In this way 
it is secured that the products are given an edge coating at a homogeneous height. This 
level is obtained in an especially precise and simple way by using level plates in the 

30 device. The level plates may be adjusted at the preferred height. 
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It is preferred that the repression bodies are internal vats and that side walls in such 
internal vats are used as level plates, so that inside the internal vat area, a well-defined 
level for coating is provided. 

5 Even though the level in the container is adjusted when using the level plates, it is 
necessary to refill the container. With reference to this, according to the invention, the 
method is distinct in that the consumption of the coating is determined, that as a result 
of this decision, refilling of the coating at an adjusted scale, as fluid coating is intro- 
duced into a third area of the coating mixture. As mentioned earlier, it is essential that 
10 the supply bodies end in the third area in order to obtain a sufficient mixture. 

The supply bodies are mainly controlled by a control unit, which receives a signal 
from registration bodies that measure the coating level in the container. Thus, it will 
be possible to continuously add the amount of coating that is necessary in order to 
15 keep the amount of coating within predetermined limits. These limits will ensure that 
the coating will always reach the upper side of the level plates when the repression 
bodies are completely lowered into the mixture. 

According to an advantageous embodiment, the device is distinct in that the container 
20 comprises lengthy first and second internal vats. When the container is constructed in 
this way, it will be suitable for it to be placed below a conveyor, where more products, 
for example ice-cream cones are suspended at the underside of a rod-chain conveyor. 
Thus, a large number of ice-cream cones in alignment can be coated at the same time 
in the lengthy vat. As the third area is provided at one side of the lengthy area, an es- 
25 pecially simple arrangement of the supply bodies is obtained outside the rod-chain 
conveyor, which is arranged above the container. 

Description of the drawings 

30 Hereafter, the invention will be explained in detail, referring to the drawing enclosed 
where 



WO 03/000064 PCT/DK02/00410 

6 

fig. 1 shows an installation which comprises a device according to the invention, 
fig. 2 shows an enlarged picture of a part of the installation shown in fig. 1 for illus- 
trating a device according to the invention, 
■fig. 3 shows an enlarged side view of part of the device shown in fig. 2, 
5 fig. 4 shows a side view, partly cut through, taken according to the arrows IV-IV in 
fig. 2, 

fig. 5 shows a picture seen according to the arrows V-V in fig. 2, and 
fig. 6 shows a picture of the mutual position for wafer/nozzle. 



10 In the drawing's figure, identical or corresponding units will be marked with the same 
reference number. Therefore, there is not given a specific explanation to each unit in 
connection with each figure. 

In the drawing, an installation 1 is illustrated for use when coating truncated cone 
1 5 shaped wafers 2 (see figure 2), as these are provided with a coating on their inside as 
well as a coating on the edge-area 3. 

The installation 1 comprises a device 4 according to the invention. The installation 1 
comprises a rod-chain conveyor, where a row of ice-cream cones are arranged in a 

20 mounting station 6 and lead in direction of conveyor, which is indicated by an arrow 
7, as they are maintained in the rod-chain conveyor in a row substantially perpendicu- 
lar to the installation illustrated. The rod-chain conveyor can in each row 8, comprise 
between one and twenty wafers, preferably between four and twelve wafers. After 
passage past device 4 or two succeeding devices 4 shown in fig. 1, the wafers will be 

25 lead into a disassembly station 9, where they are removed, as illustrated by the arrows 
10 and 1 1 . This can for example happen when using robots. 

The device 4 according to the invention, is illustrated more distinctly in figure 2. The 
device comprises container 12, in which a coating 13 is provided in the shape of fluid 
30 chocolate substance. The container 12 has in direction of conveyor 7 a drip tray for 
dripping off 14, where extra chocolate drips down and runs back into the container 12. 
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The container 12 comprises a first repression body 15 in the shape of an internal 
lengthy first vat 16 (also see figure 5). The vat at each end is connected with piston 
arrangements 17, which permits the vat 16 displacement in and out in the fluid choco- 
late 13. The container comprises other repression bodies 18 in the shape of a second 
5 internal lengthy vat 19 (also see figure 4). The lengthy vat 19 is also connected with 
piston arrangements 20 at each end, which permits a displacement of the vat in and out 
in the fluid chocolate substance 13. 



The first vat 16 is provided in the first area 21 of the container 12 and the second vat 
10 19 is provided in a second area 22 of the container 12. The second vat has side walls 
23, which upper edge 24 comprises an upper level for a surface 25 of the coating, in 
which the wafer 2 is edge-coated. The coating is performed by the wafers being main- 
tained in a stationary position and by a sliding directed upwards from the vat 19, so a 
preferred distance of the edge 3 is covered with chocolate. 

15 

The first vat 16 comprises a piston 26 which rotates when using a pneumatic cylinder 
piston device 27 that is connected with the piston at an asymmetrical position 28 on 
the piston's 26 upper side. By activating the cylinder piston device 27, the piston 26 
can be rotated in one or another direction. At one of its sides, the piston 26 has a re- 

20 cess, which runs in the piston's axial extension body and extends over a part, prefer- 
able 60° of the piston's circumference. The piston is displaced in a cylinder lining 30 
which is constantly connected with the vat 16. The cylinder lining 30 has on its side an 
opening 3 1 more or less opposite the opening of the recess 39 and a connection be- 
tween the inside of the piston and the other part of the vat 16. By rotating the piston 26 

25 the recess 29 can be in alignment with the opening 31 or displaced away from that 
position. By arranging the recess 29 in that way and the opening 31, the chocolate 
substance will be pumped back and forth and establish stirring in the vat. When the 
recess 29 and the opening 31 are not in alignment, fluid chocolate will be pressed 
through an opening 32 in the cylinder's end wall 33. The chocolate is pressed further 

30 through a pipe 34, which is connected with a nozzle 35 that is arranged below each 
wafer 2. 



WO 03/000064 PCT/DK02/00410 

8 

The nozzle 35 will be oriented under a diagonal angle 40 (see fig. 6) in relation to a 
central axis 41 through the vertically oriented cone-shaped wafers that are arranged 
with the opening facing downwards. Hereby, fluid chocolate substance will be sprayed 
onto the inside of the wafer with great power and create a circulating movement, 
5 which ensures a complete and homogeneous surface coating of the entire inside sur- 
face in the wafer 2. This injection is performed simultaneously with the elevation of 
the vat 3 and just before the vat is lifted to a position, where the surface 25 is brought 
in contact with the edge 3 of the wafer. In this position the supply is interrupted by 
rotating the piston 26. Hereby, the inside of the wafer will more or less be filled with 
10 fluid chocolate, when they are immersed in the fluid chocolate in the second vat 19. 



In order to refill the container 12 with chocolate, which is used for coating, supply 
bodies that comprise a pipe 36 which ends in a third area 37 of the container 12, are 
provided. The pipe 36 is connected with a central installation in the company where 
15 the installation 1 is arranged. The supply of fluid chocolate can occur by registering 
the level 38 of the chocolate substance 13 in the container 12. This can happen by us- 
ing a level sensor 39, which is connected with a central control unit that is connected 
with the supply bodies and can regulate valve and engine etc. (not shown) for the sup- 
ply of fluid chocolate substance to the container 12. 

20 

As mentioned above, it is essential that stirring is done when using the sliding vats 1 5, 
19 so sedimentation of the chocolate substance does not occur. By pumping the choco- 
late substance, the mutual displacement between the piston 26 and the cylinder 30, 
that is lead up and down, will dislodge a large amount of fluid chocolate, which is 
25 pumped out through the nozzle 35 in that way there is no need to provide a mist-spray, 
as used in known coating systems, and the system is therefore not especially sensitive 
towards a possible content of cocoa bean shells in the fluid chocolate. 

In the text above, the invention is explained with reference to specific methods as well 
30 as a specific application. However, it will be apparent that the device can be embodied 
in different ways than shown in the figures, just as the method will be applicable in 
connection with other products than ice-cream cones. 
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CLAIMS 

1. Method for coating a wafer with a fluid coating from a coating container, 
wherein the product is given an edge coating as well as a coating on the inside sur- 

5 faces, where said coating is stirred, as repression bodies are elevated and lowered in 
one or more first areas of said coating container, characterizedin that said wa- 
fers in a second area of said coating container are supplied with said edge coating, that 
said fluid coating is sprayed from below upwards in said wafers, just before said edge 
coating is carried out, wherein said coating of said repression bodies is pumped diago- 
10 nally up into said wafers via nozzles for constructing the inside coating, that the 
pumping is interrupted almost simultaneously with the edge of the wafer contacting 
the surface, and that either the level for the coating's surface in said coating con- 
tainer's second area is kept stationary or the wafers are kept stationary when the prod- 
uct is being edge-coated. 

15 

2. Method according to claim ^characterized in that said edge coating 
is established by said coating container containing repression bodies in the shape of a 
first internal vat, which is elevated at a time when the level for the coating's surface in 
the first internal vat is kept stationary at an upper level. 

20 

3. Method according to claim 2, is characterized in that the stationary 
level is defined by level plates that encircle the first internal vat. 

4. Method according to claim 1,2 or 3, characterized in that the con- 
25 sumption of said coating is determined, and that as a result of this decision, refilling 

the coating at an adjusted scale is performed, as said coating is introduced into a third 
area of said coating container. 

5. Method according to any of the preceding claims, characterized in that 
30 said fluid coating is sprayed into the wafers by pumping, as said coating container 

comprises repression bodies in the shape of a second internal vat in which cylinders 
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are provided that work together with stationary pistons for establishing the injection 
under said second internal vat's displacement in said coating container. 

6. Method according to any of the preceding claims, characterized in that 
5 the products are comprised of ice-cream wafers that are preferably cone-shaped, and 

that said coating is comprised of a fluid chocolate substance. 

7. Device for coating a wafer with a fluid coating from a coating container as 
the product is given an edge coating as well as a coating on the inside surfaces, which 

10 device comprises repression bodies that are intended for stirring said coating and 
which is provided in said coating container as well as supply bodies for said coating, 
where said device comprises at least a first area of the coating container, where repres- 
sion bodies are provided that are arranged for displacement down into and up from the 
mixture, a second area of said coating container, where a well-defined level for the 

15 surface can be established by means of level plates that limit said second area and in 
which the products are immersed, and at least a third area in which said supply bodies 
end, characterizedin that the device furthermore comprises nozzles, which are 
provided in said second area, in a position for each of the wafers, and which is con- 
nected with said repression bodies in said first area, and which are arranged in order to 

20 inject fluid coating into said wafer's interior below an angle in relation to a central 
axis for said wafer, and valves that are attached to said repression bodies in said first 
area in order to interrupt/permit the injection. 

8. Device according to claim 7, characterized in that said container com- 
25 prises repression bodies in the shape of a lengthy first vat, which is provided sliding 

up and down in said first area next to said second area, further repression bodies are 
provided in said other area in the shape of a lengthy second internal vat, which is pro- 
vided sliding up and down, and which comprises level plates that define a surface for 
said coating in said second area. 

30 

9. Device according to claim 8, characterized in that said first vat com- 
prises cylinders in which side walls, an opening is provided that is connected with said 



WO 03/000064 PCT/DK02/00410 

11 

container, and in which pistons with a recess are mounted, and which can be turned 
between a stirring position where the recess is in alignment with the opening, and an 
active pumping position where the recess is continued in relation to the opening in the 
side wall, whereby fluid coating in said cylinder can be pushed through a hole in said 
5 cylinder's end wall, which hole is connected with said nozzle for the injection of coat- 
ing into said wafer. 



10 



10. Device according to claim 7, 8 or 9, characterizedin that bodies for 
registering the level of coating in the container is provided, and that these are con- 
nected with the supply organs via a control system. 
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59175846 A 


04/10/84 


US 


4390553 A 


28/06/83 



US 1784992 A 16/12/30 NONE 



DK 


173587 Bl 02/04/01 


AT 


52065 


T 


15/05/90 






AU 


597597 


B 


07/06/90 






AU 


6407586 


A 


10/03/87 






BR 


8606836 


A 


27/10/87 






CA 


1266836 


A 


20/03/90 






DE 


3530228 


A,C 


05/03/87 






EP 


0212653 


A,B 


04/03/87 






SE 


0212653 


T3 








HK 


89890 


A 


09/11/90 






JP 


62502039 


T 


13/08/87 






NO 


167853 


B,C 


09/09/91 






NO 


871673 


A 


22/04/87 






SG 


75590 


G 


23/11/90 






SU 


1526571 


A 


30/11/89 






US 


4796773 


A 


10/01/89 






WO 


8701101 


A 


26/02/87 






ZA 


8606415 


A 


29/04/87 






DE 


8600341 


U 


20/02/86 






KR 


9106188 


B 


16/08/91 
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